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is made to have more nearly the same velocity. In this way, largely, even the more distinct poleward and equatorward currents eventually are intermingled and brought to a common state. Finally, the east-west pressure gradients of cyclones and anticyclones greatly reduce the velocity effect due to change of latitude. The eastward urge of the poleward winds is ever present, of course, but so too is the westward urge of the equatorward winds—equal in mass to the poleward, but shallower, on the whole, and more affected by surface drag.
The situation is very complex,  but while our most extensive or planetary winds are, in middle latitudes, prevailingly from the west and, in equatorial regions, from the east, owing to the conservation of angular momentum, nevertheless the actual direction and speed of the wind at any time and place are determined by the  latitude,   surface  interference  and current pressure gradient, however established,  as explained in  the   next  few sections.
Deflection Due to the Earth's Rotation.—The effect of the rotation of the earth on the direction of the wind is extremely important to the science of meteorology. It therefore is necessary to understand clearly that there is such an effect, and how it is produced. To this end, let P (Fig. 33) be one pole of FlG- 33.—Deflection, at pole, due to
..           .         ,,          °i         i                                           earth's rotation.
the earth—the south pole, say—assume
the surface to be flat, which it very approximately is close about any point, and let a particle of air cross it in the direction PA with the uniform velocity v\ let the earth rotate in the direction AAf with the angular velocity o>, and let the distance which the air particle under consideration has gone from P in the brief time dt be such that
PA = dr = vdt.
Let the meridian along which the particle started as it left P have the position PA' at the end of the time dt, or when the particle, keeping a constant direction in space, has arrived at A. Obviously, the velocity with which the earth moves under the particle increases directly with the distance from P. But as this latter is directly proportional to the time dt since the particle left P, v being a constant, it is clear that the distance ds travelled normally to the instantaneous meridian, may be expressed in terms of a constant acceleration a in the direction opposite, to that of rotation. That is,
ds = Oa(cft)2.
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